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Claims 1-9. 53-60. 69-76. and 85-111, as of December 4, 2002 (date of response to first 
office action filed). 

y \\ (Amended) A semiconductor structure having a dielectric layer, comprising: 

a conductive container structure having a closed bottom and sidewalls extending upward 

from the closed bottom; and 
a dielectric cap on a top of the sidewalls, wherein the dielectric cap is adapted to remain 
v on the top of the sidewalls and form part of the dielectric layer. 

^2. \ The semiconductor structure of claim 1, wherein the conductive container structure has a 
\ cylindrical shape. 

^3. Th\semiconductor structure of claim 1 , wherein the closed bottom and sidewalls 

comprise at least one silicon material selected from the group consisting of amorphous 
silicon, polysilicon and hemispherical grain polysilicon. 

4. The semiconductor structure of claim 3, wherein the at least one silicon material is 
conductively doped. 

yj5. The semiconductor\tructure of claim 1, wherein the dielectric cap comprises at least one 
dielectric material selected from the group consisting of oxides, nitrides and silicon 
oxynitrides. ' 

-/^Amended) A semiconductor structure having a dielectric layer, comprising: 

a conductive container structure having a closed bottom and sidewalls extending upward 
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from the closed bottom, wherein the closed bottom and sidewalls comprise at least 
one silicon material selected from the group consisting of amorphous silicon, 
polysilicon and hemispherical grain polysilicon; and 
a dielectric cap on a top of the sidewalls, wherein the dielectric cap comprises at least one 
dielectric material selected from the group consisting of oxides, nitrides and 
silicon oxynitrides, and wherein the dielectric cap is adapted to remain on the top 
of the sidewalls and form part of the dielectric layer. 



/7. The semiconductor structure of claim 6, wherein the dielectric cap is annealed. 



a conductive container structure having sidewalls, wherein the conductive container 
structure comprises conductively-doped hemispherical grain polysilicon; and 

a dielectric cap on a top of the sidewalls, wherein the dielectric cap comprises silicon 
oxynitride, wherein the dielectric cap is adapted to remain on the top of the 
sidewalls and form part of the dielectric layer. ^ 

"Xy? The semiconductor structure of claim 8, wherein the dielectric cap is annealed at 
approximately 600°C to 1000°C for approximately 10 to 20 seconds. 

/ \ 
v53. A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 



device^, wherein at least one of the plurality of integrated circuit devices is a 
containercapacitor, the container capacitor comprising: 

a bo$W plate having a closed bottom and sidewalls extending upward 

frbm the closed bottom; 
a dielectric cap on a top of the sidewalls; 




i/£ (Amended) 



A semiconductor structure having a dielectric layer, comprising: 
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a dielectric layer on the bottom plate and the dielectric cap; and 
a cell plate on the dielectric layer, wherein the dielectric layer is interposed 
between the cell plate and the bottom plate. 



v^4. The semiconductor die of claim 53, wherein the bottom plate has a cylindrical shape. 



The semiconductor die of claim 53, wherein the bottom plate comprises at least one 
\ 

silicon material selected from the group consisting of amorphous silicon, polysilicon and 
hemispherical grai\polysilicon. 

k 

J>6. The semiconductor die\of claim 55, wherein the at least one silicon material is 
conductively doped. 



^7. The semiconductor die of claim 53, wherein the dielectric cap comprises at least one 
dielectric material selected from the group consisting of oxides, nitrides and silicon 




oxynitrides. 



A semiconductor die, comprising:* 
an integrated circuit supported by aWbstrate and having a plurality of integrated circuit 
devices, wherein at least one ^f the plurality of integrated circuit devices is a 
container capacitor, the container capacitor comprising: 

a bottom plate having a closed bottom and sidewalls extending upward 
from the closed bottom, wherein the bottom plate comprises at 
least one silicon maWial selected from the group consisting of 
amorphous silicon, pqlysilicon and hemispherical grain 
polysilicon; 

a dielectric cap on a top of the Sidewalls, wherein the dielectric cap 

comprises at least one dieJectric material selected from the group 
consisting of oxides, nitrides and silicon oxynitrides; 
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a dielectric layer on the bottom plate and the dielectric cap; and 
a cell plate on the dielectric layer, wherein the dielectric layer is interposed 
between the cell plate and the bottom plate. 



59. A semiconductor die, comprising: 

an integrated circuit supported by a substrate and having a plurality of integrated circuit 
devices, wherein at least one of the plurality of integrated circuit devices is a 
container capacitor, the container capacitor comprising: 

a botto^i plate having a closed bottom and sidewalls extending upward 
from the closed bottom, wherein the bottom plate comprises 

conductively-doped hemispherical grain_pol ysilicon ; 

a dielectric cap on a top of the sidewalls, wherein the dielectric cap 

comprises silicon oxynitride; 
a dielectric layer on the bottom plate and the dielectric cap; and 
a cell plate on the dielectric layer, wherein the dielectric layer is interposed 
between t^e cell plate and the bottom plate. 



\/60. The semiconductor die of claim 43, wherein the dielectric cap is annealed at 
approximately 600°C to 1000°C for approximately 10 to 20 seconds. 

v^9. A memory device, comprising: 

an array of memory cells, wherein at least one memory cell has a container capacitor, the 
container capacitor comprising: ^ 

a bottom plate having a closedybottom and sidewalls extending upward 

from the closed bottomA 
a dielectric cap on a top of the sidewalls; 
a dielectric layer on the bottom plate and the dielectric cap; and 
a cell plate on the dielectric layer, wherein the dielectric layer is interposed 



between the cell plate and th^>ottom plate; 
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i a rowV access circuit coupled to the array of memory cells; 

a colunm access circuit coupled to the array of memory cells; and 
| an address decoder circuit coupled to the row access circuit and the column access circuit. 

vfo. The memoryrdevice of claim 69, wherein the bottom plate has a cylindrical shape. 



v/7'L The memory device of claim 69, wherein the bottom plate comprises at least one silicon 
material selected from the group consisting of amorphous silicon, polysilicon and 
hemispherical grain polysilicon. 



72. The memory device of claim 71, wherein the at least one silicon material is conductively 
doped. 



i/73. The memory device of claim 69, wherein the dielectric cap comprises at least one 

\ 

dielectric material selected from the group consisting of oxides, nitrides and silicon 
oxynitrides. 



W4. A memory device, comprising: 

an array of memory cells, wherein at feast one memory cell has a container capacitor, the 
container capacitor comprisingA 

a bottom plate having a closed bottom and sidewalls extending upward 
from the closed bottom, wherein the bottom plate comprises at 
least one silicon material selected from the group consisting of 
amorphous silicon, polysilicon and hemispherical grain 
polysilicon; \ 
a dielectric cap on a top of the sidewalls, wherein the dielectric cap 

comprises at least one dielectric material selected from the group 
consisting of oxides, nitrides and silicon oxynitrides; 
a dielectric layer on the bottom plate and the dielectric cap; and 
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a cell plate on the dielectric layer, wherein the dielectric layer is interposed 
\ between the cell plate and the bottom plate; 

a row access circuit coupled to the array of memory cells; 
a column access circuit coupled to the array of memory cells; and 

an address decoder circuit coupled to the row access circuit and the column access circuit. 

75. A memory device, comprising: 

an array of memor^cells, wherein at least one memory cell has a container capacitor, the 
container capacitor comprising: 

a bottom plate having a closed bottom and sidewalls extending upward 
fi^m the closed bottom, wherein the bottom plate comprises 
conductively-doped hemispherical grain polysilicon; 
a dielectric\ap on a top of the sidewalls, wherein the dielectric cap 

comprises silicon oxynitride; 
a dielectric layer on the bottom plate and the dielectric cap; and 
a cell plate on the dielectric layer, wherein the dielectric layer is interposed 
between t^e cell plate and the bottom plate; 
a row access circuit coupled to theWay of memory cells; 

a column access circuit coupled to the array of memory cells; and 

\ ■ ■ 

an address decoder circuit coupled to the row access circuit and the column access circuit. 



76. The memory device of claim 75, wherein the dielectric cap is annealed at approximately 
600°C to 1000°C for approximately 10 to\o seconds. 

A memory module, comprising: 
a support; 

a plurality of leads extending from the support; 
a command link coupled to at least one of the plurality of leads; 

a plurality of data links, wherein each data linktis coupled to at least one of the plurality 
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of leads; and 

at least one memory device contained on the support and coupled to the command link, 
wherein the at least one memory device comprises: 

\ an array of memory cells, wherein at least one memory cell has a container 

\ ... 
*y capacitor, the container capacitor composing: 

a bottom plate having a closed bottom and sidewalls 

extending upward from the closed bottom; 

a dielectric cap on a top of the sidewalls; 

a dielectric layer on the bottom plate and the dielectric cap; 

and 

a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate; 

a row access circuit coupled to the array of memory cells; 
a column access circuit coupled to the array of memory cells; and 
an address decoder circuit coupled to the row access circuit and the 
column access circuit. 

\ 

^86. The memory module of claim 85, wherein the bottom plate has a cylindrical shape. 



^87: The memory module of claim 85, wherein the bottom plate comprises at least one silicon 
material selected from the group consisting of amorphous silicon, polysilicon and 
hemispherical grain polysilicon. 

y^/SS. The memory module of claim 87, wherein the at least one silicon material is conductively 
doped. 
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ls$9. Trie memory module of claim 85, wherein the dielectric cap comprises at least one 
dielectric material selected from the group consisting of oxides, nitrides and silicon 
oxynitrides. 

\ 

\J&(f. A memory module, comprising 
a support; 

a plurality of leaHs extending from the support; 

a command link coupled to at least one of the plurality of leads; 
\ 

a plurality of data links, wherein each data link is coupled to at least one of the plurality 
of leads; and 

at least one memory device contained on the support and coupled to the command link, 
wherein the at leasrone memory device comprises: 

an array of memory cells, wherein at least one memory cell has a container 
capacitor, the container capacitor comprising: 

a bottom plate having a closed bottom and sidewalls 

extending upward from the closed bottom, wherein 
\the bottom plate comprises at least one silicon 
material selected from the group consisting of 
amorphous silicon, polysilicon and hemispherical 
grair^polysilicon; 
a dielectric cap on a top of the sidewalls, wherein the 
dielectric cap comprises at least one dielectric 
material Selected from the group consisting of 
oxides, nitrides and silicon oxynitrides; 
a dielectric layer omthe bottom plate and the dielectric cap; 
and M 

a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate; \ 
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a row access circuit coupled to the array of memory cells; 
a column access circuit coupled to the array of memory cells; and 
^an address decoder circuit coupled to the row access circuit and the 
column access circuit. 



91. A memory module, comprising: 
a support; 

a plurality of leads extending from the support; 
a command link coupled to. at least one of the plurality of leads; 
a plurality of data links, wherein each data link is coupled to at least one of the plurality 
of leads; and 

at least one memory device contained on the support and coupled to the command link, 
wherein the at least one memory device comprises: 

an array of memory cells, wherein at least one memory cell has a container 
capacitor, the container capacitor comprising: 

a bottom p V late having a closed bottom and sidewalls 

extending upward from the closed bottom, wherein 
the bottom plate comprises conductively-doped 
hemispherical grain polysilicon; 
a dielectric cap on\a top of the sidewalls, wherein the 

dielectric cap comprises silicon oxynitride; 
a dielectric layer on the bottom plate and the dielectric cap; 

and \^ 
a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate; \ 
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a row access circuit coupled to the array of memory cells; 
a column access circuit coupled to the array of memory cells; and 
x an address decoder circuit coupled to the row access circuit and the 
column access circuit. 



92. The memory module of claim 91, wherein the dielectric cap is annealed at approximately 
600T to 1000°C for approximately 10 to 20 seconds. 



4)3 . A memory system, comprising: 
a controller; \ 
a command link coupled to theVpontroller; 

a data link coupled to the controller; and 

\ 

a memory device coupled to the command link and the data link, wherein the memory 
device comprises: \^ 

an array of memory cells, wherein at least one memory cell has a container 

\ 

capacitor, the container capacitor comprising: 

a bottom plate having a closed bottom and sidewalls 

extending upward from the closed bottom; 
a dielectric cap on a top of the sidewalls; 
a dielectric layer on the bottom plate and the dielectric cap; 

and ^ 

a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate;\^ 

a row access circuit coupled to the array of memory cells; 

\ 

a column access circuit coupled to the array of memory cells; and 

\ 

an address decoder circuit coupled to the^row access circuit and the 
column access circuit. 
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The memory system of claim 93, wherein the bottom plate has a cylindrical shape. 

^9^. The memory system of claim 93, wherein the bottom plate comprises at least one silicon 
material selected from the group consisting of amorphous silicon, polysilicon and 
hemispherical grain polysilicon. 

1^96. The memory system of claim 95, wherein the at least one silicon material is conductively 
doped. 

^97. The memory system of claim 93, wherein the dielectric cap comprises at least one 
dielectric material selected from the group consisting of oxides, nitrides and silicon 

\ 

oxynitndes. \ 



A memory system, comprising: 
a controller; ^ 
a command link coupled to the controller; 
a data link coupled to the controller^ and 

a memory device coupled to the command link and the data link, wherein the memory 
device comprises: 

an array of memory cells,Wherein at least one memory cell has a container 
capacitor, the container capacitor comprising: 

a bottom plate having a closed bottom and sidewalls 

extending upward from the closed bottom, wherein 
the bottom plate comprises at least one silicon 



material selected from the group consisting of 
amorphouXilicon, polysilicon and hemispherical 
grain polysilicon; 
a dielectric cap on a top of the sidewalls, wherein the 
dielectric cap\:omprises at least one dielectric 
\ 



* 
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material selected from the group consisting of 
oxides, nitrides and silicon oxynitrides; 
a dielectric layer on the bottom plate and the dielectric cap; 
and 

a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate; 

a row access circuit coupled to the array of memory cells; 
\ 

a column access circuit coupled to the array of memory cells; and 
\ 

an address decoder circuit coupled to the row access circuit and the 

column access circuit. 

\ 

\ 

99. A memory system, comprising: 

a controller; \ 
a command link coupled to the controller; 
a data link coupled to the controller; and 

a memory device coupled to the command link and\the data link, wherein the memory 
device comprises: \^ 

an array of memory cells, wherein at least one memory cell has a container 
capacitor, the container capacitor composing: 

a bottom plate having a closed bottom and sidewalls 



extending upward from the closed bottom, wherein 

\ 

the bottom plate comprises conductively-doped 

\ 

hemispherical grain polysilicon; 

\ 

a dielectric cap on a top of the sidewalls, wherein the 

dielectric cap comprises silicon oxynitride; 

\ 

a dielectric layer on the bottom plate and the dielectric cap; 



and 

a cell plate on the dielectric layer, wherein the dielectric 



* 
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layer is interposed between the cell plate and the 
bottom plate; 

a row access circuit coupled to the array of memory cells; 

column access circuit coupled to the array of memory cells; and 
arraddress decoder circuit coupled to the row access circuit and the 
column access circuit. 




100. The memory system of claim 99, wherein the dielectric cap is annealed at approximately 
600°C to 1000°C for approximately 10 to 20 seconds. 



01. An electronic system, comprising: 
a processor; and 

a circuit module having a plurality of leads coupled to the processor, and further having a 
semiconductor die couplecKo the plurality of leads, wherein the semiconductor 
die comprises: 

an integrated circuit supported by a substrate and having a plurality of 
integrated circuitWvices, wherein at least one of the plurality of 
integrated circuit d^ices is a container capacitor, the container 
capacitor comprising:^ 

a bottom plate having a closed bottom and sidewalls 

extending\^upward from the closed bottom; 
a dielectric cap on a top of the sidewalls; 
a dielectric layer on the bottom plate and the dielectric cap; 

and \^ 
a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate. 
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^K)2. The electronic system of claim 101, wherein the bottom plate has a cylindrical shape. 

U^3. The electronic system of claim 101, wherein the bottom plate comprises at least one 

silicon material selected from the group consisting of amorphous silicon, polysilicon and 

\ 

hemispherical grain polysilicon. 



104. The electronic system of claim 103, wherein the at least one silicon material is 

^ \ 

conductively doped. 



\ 



105. The electronic system of claim 101, wherein the dielectric cap comprises at least one 

V \ .... 

dielectric material selected from the group consisting of oxides, nitrides and silicon 

oxynitrides. 



J-06. An electronic system, comprising: 
a processor; and \ 

a circuit module having a plurality of leads coupled to the processor, and further having a 
semiconductor die coupled\o the plurality of leads, wherein the semiconductor 
die comprises: 

an integrated circuit supported by a substrate and having a plurality of 
integrated circuit devices, wherein at least one of the plurality of 
integrated circuit devices is a container capacitor, the container 
capacitor comprising: 

a bottom plate having a closed bottom and sidewalls 

extendingVpward from the closed bottom, wherein 
the bottom plate comprises at least one silicon 
material selected from the group consisting of 
amorphous silicon, polysilicon and hemispherical 
grain polysilicon; 
a dielectric cap on a top of the sidewalls, wherein the 
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dielectric cap comprises at least one dielectric 
material selected from the group consisting of 
oxides, nitrides and silicon oxynitrides; 
a dielectric layer on the bottom plate and the dielectric cap; 
and 

a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed between the cell plate and the 
bottom plate. 



107. An electronic system, comprising: 
a processor; and 

a circuit module having a plurality of leads coupled to the processor, and further having a 
semiconductor die coupled to the plurality of leads, wherein the semiconductor 
die comprises: \ 

an integrated circuit supported by a substrate and having a plurality of 
integrated circuitdevices, wherein at least one of the plurality of 
integrated circuit devices is a container capacitor, the container 
capacitor comprising: 

a bottom platkhaving a closed bottom and sidewalls 

extending upward from the closed bottom, wherein 
the bottoi\plate comprises conductively-doped 
hemispherical grain polysilicon; 
a dielectric cap on a top of the sidewalls, wherein the 

dielectric cap comprises silicon oxynitride; 
a dielectric layer on the bottom plate and the dielectric cap; 

and \^ 
a cell plate on the dielectric layer, wherein the dielectric 
layer is interposed bet\yeen the cell plate and the 



bottom plate. 
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108. The electronic system of claim 107, wherein the dielectric cap is annealed at 
approximately 600°C to 1000°C for approximately 10 to 20 seconds. 




.(New) A semiconductor structure, comprising: 
S)* C? a conduct * ve conta i ner structure having a closed bottom and sidewalls extending upward 
from the closed bottom; 



a dielectric cap on a top of the sidewalls; and 

a dielectric layer on the dielectric cap and the conductive container structure. 



^.(New) 



A semiconductor structure, comprising: 
a conductive container structure having a closed bottom and sidewalls extending upward 
from the closed bottom, wherein the closed bottom and sidewalls comprise at least 
one silicon material selected from the group consisting of amorphous silicon, 
polysilicon and hemispherical grain polysilicon; 
a dielectric cap on a top of the sidewalls, wherein the dielectric cap comprises at least one 
dielectric material selected from the group consisting of oxides, nitrides and 
silicon oxynitrides; and 
a dielectric layer on the dielectric cap and the conductive container structure. 

(New) A semiconductor structure, comprising: 

a conductive container structure having sidewalls, wherein the conductive container 

structure comprises conductively-doped hemispherical grain polysilicon; 
a dielectric cap on a top of the sidewalls, wherein the dielectric cap comprises silicon 
oxynitride; and 

a dielectric layer on the dielectric cap and the conductive container structure. 



